SUPPLEMENTARY METHODS 14 C-leucine incorporation assay
14 C-leucine incorporation was used for general quantification of translation activity, independent of reporter protein activity. L-[ 14 C(U)]-Leucine (PerkinElmer Inc., NEC279E) was included at a concentration of 10 µM (50 nCi per reaction) in iSAT reactions containing one of the following reporter plasmids: pY71mRFP1, pY71sfGFP, or pK7Luc. Reactions were incubated at 37°C for 18 h, stopped by addition of 100 µL 0.1 N NaOH, and incubated at 37°C for an additional 20 min.
50 µL of each diluted reaction was pipetted on each of two Whatman 3MM chromatrography paper strips and dried. To precipitate polypeptides, one strip for each reaction was washed 3 times with 100 mL 5% trichloroacetic acid (TCA) and 1 time with 100 mL 100% ethanol, and dried again. Washed and unwashed sample strips were analyzed in a MicroBeta 2 liquid scintillation counter (PerkinElmer Inc.) as a measure of precipitated and total radioactivity, respectively. Protein production was calculated using the following equation:
Protein!produced! !M = ! [1]
where background ('bkgd') reactions lacked reporter plasmids (Kim, et al. (1996) Eur. J.
Biochem., 239, 881-886).
Proteomic analysis of r-proteins in 70S ribosomes
Ribosomal proteins were precipitated in 20% trichloroacetic acid (TCA) by incubation at 4°C overnight and centrifugation at 14,000 x g for 10 min. Precipitated proteins were washed with cold 10% TCA once and acetone twice. The protein pellet was air dried for 10-20 min prior to resuspension in 20 µL 8 M urea. Proteins were reduced with 10 mM dithiothreitol and cysteine residues alkylated with 50 mM iodoacetamide. Sequencing grade trypsin (Promega) was added at a 1:50 enzyme:protein ratio and after overnight digestion at room temperature, the reaction was stopped by addition of formic acid to 1%. Following digestion, peptides were desalted using C18 Spin columns (Pierce, cat # 89870) and lyophilized. Amino reactive TMT reagents (126/127, Thermo Scientific, cat# 90065) were dissolved in 41 µL acetonitrile and added to the lyophilized peptides dissolved in 100 µL of 100 mM triethylammonium bicarbonate. After 1 h at room temperature, the reaction was quenched by adding 8 µL of 5% hydroxylamine.
Following labeling, the two samples under analysis were mixed in a 1:1 ratio. Peptides were desalted using C18 ZipTip Pipette Tips (EMD Millipore) and resuspended in 30 µL of solvent A (95% water, 5% acetonitrile, 0.2% formic acid).
Resuspended peptides (6 µL) were injected onto a trap column (150 µm ID × 3 cm) using an autosampler (Thermo Dionex Peptides were eluted into a nanoelectrospray ionization (nESI) source on an Orbitrap Elite mass spectrometer (Thermo Scientific). The MS method included the following events: 1) precursor scan, FT, m/z 400-1,600, 60,000 resolution and 2) datadependent MS/MS on the top 10 peaks in each spectrum from scan event 1 using higher-energy collision dissociation (HCD) with the following parameters: 15,000 resolution, precursor isolation width 2 m/z, NCE 35, activation time 100ms. The automatic gain control (AGC) settings were 1 × 10 6 ions and 5 × 10 4 ions for precursor and MS/MS scans, respectively. Singly-charged and ions for which a charge state could not be determined were not subjected to MS/MS. Proteome Discoverer (Thermo Scientific) and the Sequest algorithm was used for data analysis. Data was searched against a custom database containing UniProt entries using Escherichia coli taxonomy, The resulting 375 µL fractions were run by electrophoresis on a 1% agarose gel. The rRNA contained within each fraction was used to identify the predominate peaks as containing 30S or 50S subunits, 70S ribosomes, or polysomes of multiple 70S ribosomes. The peak identities are assumed to hold for all translating iSAT ribosome profiles, as peaks appear at the same elution volumes in all traces (see Figure 5E -H of the manuscript). Ribosome profiles of (B) iSAT and (C) 70S TX-TL reactions used for translation elongation rate calculations. iSAT reactions were incubated for 2 h, and 200 µL of pooled reactions were loaded onto 10-40% sucrose gradients. 70S TX-TL reactions were incubated for 1 h, and 50 µL of pooled reactions were loaded into 10-40% sucrose gradients. Figure S5 ) and compared against previously reported values.
*Underwood, Swartz, and Puglisi (2005) Biotechnol. Bioeng., 91, 425-435 Translation rate (AA/sec) iSAT reaction, 2 h 0.9 ± 0.1 70S TX-TL reaction, 1 h 1.6 ± 0.1 S30 reaction, 30 min* 1.5 ± 0.2 In vivo, exponential growth * 18
